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Abstract
Background: The coronavirus disease 2019 (Covid-19) pandemic is causing substantial morbidity and mortality, straining 
health care systems, shutting down economies, and closing school districts. While it is a priority to mitigate its immediate 
impact, we want to call attention to the pandemic’s longer-term effect on children’s health; Covid-19, via these school closures, 
may exacerbate the epidemic of childhood obesity and increase disparities in obesity risk and vision impairment. Increasing 
evidence demonstrates a strong correlation between obesity and the Covid-19 disease. 

Objective: The emergence of the coronavirus disease has forced governments worldwide to implement non-pharmaceutical 
interventions that imposed strict confinement policies on their populations, including children and adolescents. Subsequently, 
the education system has shifted from traditional to online classroom settings, introducing physical and lifestyle changes in 
students. This study aimed to determine the impacts of virtual/e-learning education on body mass index, obesity, and visual 
acuity during Covid-19 outbreak (BMI & visual acuity score just before the time of pandemic i.e. pre-closing with that of 
re-opening of schools between the times 2019-2020 to 2021-2022. Apart of this, the second & third aim was to compare the 
variables, and find out the association between BMI & visual acuity with their social demographic variable between pre-
closing with school re-opening period during pandemic related to virtual/e-learning. 

Materials and Methods: We included all original research articles in Covid-19, school student; obesity & based on 
classification of Body Mass Index (BMI) and visual acuity. The Study was a retrospective observational study conducted 
at the School Health Department Fujairah under Primary Health Care between December 2019 and December 2021 & 
carried out students’ data from the school health department's statistical health record; approximate n=9230 (height, weight, 
BMI & visual acuity) between ages 5 and 18 from school. Among them some of was having obesity & visual acuity, who 
attended school before the pandemic (2019-20). Due to pandemic during the virtual study period, students were all at their 
homes because their school program was suspended. The schools were closed during the period of December 2019 to May 
2021. The demographic variable was taken as age, sex, level of school cycle (cycle-1, 2 & 3) & duration of e-learning with 
electronic devices (Laptop, iPad, and mobile). Body mass index (BMI) was determined using the Centre for Disease Control 
and Prevention standards. 

Result: In total 9980 sample was taken from that, 325 were removed as due to mismatch in the paired data & during analysis 
to discrepancy. So, 9230 samples, 425 data were excluded due were considered as eligible for the study. Age range was 
between 5 and 18 years with a mean age being 11.5 years. BMI percentiles as well as vision acuity were calculated, totalled 
and compared between pre-school closing and school closing period. Paired t-test was done. p value\0.001 was considered 
statistically significant. Study revealed significant differences in variables such as body weight, body mass index before and 
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after lockdown. Post-lockdown, the mean body mass index (BMI) increased among all participants from 18.1 to 24.6 kg/m2 
(p<0.001) the same time visual acuity ranges from 8.2 to 10.3%. Researchers hypothesized that Gender has no association 
with students BMI or visual acuity (p<0.001), so null hypothesis is accepted. There is no difference between pre-pandemic & 
during pandemic between gender with BMI or visual acuity.  

Conclusion: Covid-19 places children at increased risk for physical and psychosocial sequelae. For schools that have the 
capacity to stream online classes, physical education teachers could stream exercise classes and a few exercise programs 
could be adapted into at-home lesson plans to engage children in physical activity. A supportive relationship with adults will 
help ‘‘buffer’’ a stressful experience and support the child’s adaptation. Ensuring the health of children, especially those with 
the chronic condition of childhood obesity, requires ongoing monitoring by healthcare specialists. Healthcare and educational 
systems should engage in an adequate supporting and managing system to deal with childhood obesity. Educating the parents 
on food availability, convenience, and how to choose food wisely even if on a budget, is an issue that needs to be tackled. 
Advocacy for physical activity while maintaining social distancing is necessary. BMI, obesity, and overweight increase among 
children during the Covid-19 lockdown, disproportionately affecting disadvantaged subpopulations. Strategies are needed to 
counteract the impact of the Covid-19 lockdown on unhealthy weight gain and childhood obesity. As Children are spending 
more, time indoors using electronic media for both education and recreation. Watching TV, playing computer games and 
using tablets or smartphones increased screen time. In conclusion, home education during the Covid-19 pandemic will have 
the chance of increase the myopia progression rate in children. It is important to know the impact on the children’s Quality 
of Life (QOL) to address childhood obesity, as well as vision acuity, which if neglected may lead to long-term profound 
complications of higher eminence than the actual Covid-19 infection. The prevention and management of childhood obesity, 
vision acuity, should be set as a priority at an individual, community and population level during this pandemic.   
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1. Introduction
1.1.  Background of the Study 
The coronavirus disease 2019 (Covid-19) pandemic is causing 
substantial morbidity and mortality, straining health care systems, 
shutting down economies, and closing school districts. While 
it is a priority to mitigate its immediate impact, we want to call 
attention to the pandemic’s longer-term effect on children’s health; 
Covid-19, via these school closures, may exacerbate the epidemic 
of childhood obesity and increase disparities in obesity risk and 
vision impairment [1]. 

It is important to pay attention to the indirect effects of the 
Covid-19 pandemic on children and adolescents' health caused 
by a compulsory sedentary lifestyle. It is reported that there 
were decreased physical activity and weight gain in 56.7% of 
school-aged children and adolescents in the Republic of Korea 
during the Covid-19 pandemic [2]. The school closing due to 
the Covid-19 pandemic may reduce physical activity aggravate 
obesity and increase the risk of other metabolic diseases in the 
paediatric population [3]. However, there are scarce data on the 
impact of Covid-19 related school closing on paediatric health. 
Obesity occurs as the result of interactions between genetic 
and environmental factors; however, school and out-of-school 
environments related to decrease physical activity are factors that 
may contribute to paediatric obesity in school-aged children. Von 
Hippel et al [4]. 

Covid-19 is a highly contagious disease in humans causing 
significant rates of illness, hospitalization, and death. World 
Health Organization declared Covid-19 a pandemic on March 11, 
2020. Pandemic is causing substantial morbidity and mortality, 

straining health care systems, shutting down economies, and 
closing school districts [5]. Even with the implementation of 
major interventions to contain the spread of the disease, Covid-19 
has progressed worldwide resulting in significant morbidity and 
mortality [6]. To control the spread of Covid-19 infection, many 
restrictions have been imposed on school-going children including 
school closures all across the world. As a result, education has 
changed dramatically, with the distinctive rise of E-learning, 
whereby teaching is undertaken remotely and on digital platforms 
with the help of electronic resources. Children are spending more 
time indoors using electronic media both for education and for 
recreation [7]. 

During the pandemic’s long months of stay-at-home orders and 
limited activities; the coronavirus pandemic protracted disruption 
of in-person schooling, sports, and other activities leading to 
obesity that could have a long-lasting impact on children’s health. 
Children are snacking more, exercising less. Their increased 
screen time, sedentary lifestyle, and inadequate sleep, anticipated 
weight gain during lockdown that could lead to complications [8].  

For future plans, if any pandemic event, one study research 
Abrams L said that, for schools that have the capacity to stream 
online classes, physical education teachers could stream exercise 
classes and a few exercise programs could be adapted into at-
home lesson plans to engage children in physical activity [9]. 
Ensuring the health of children, especially those with the chronic 
condition of childhood obesity, requires ongoing monitoring by 
healthcare specialists. Healthcare and educational systems should 
engage in an adequate supporting and managing system to deal 
with childhood obesity. Educating the parents on food availability, 
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convenience, and how to choose food wisely even if on a budget, 
is an issue that needs to be tackled. Advocacy for physical activity 
while maintaining social distancing is necessary [9]. 

2. Material and Methods 
2.1.  Study Design 
Study was done on, children in & around UAE (Fujairah) 
government school this retrospective Cohort. Data was collected 
from School Health (Fujairah) statistical department. The MOHAP 
research ethical committee approved this study.
 
2.2.  Subjects 
It was assumed that school closing period was from December 
2019 to May 2021. Before the pandemic, the school health 
administration also gives prioritized to maintain a good life style 
among students & to reduce the risk of obesity & its complication 
in Fujairah. So yearly in the first semester started to monitor the 
student BMI status of the students through obesity statistics & 
customer service from each school by the school health nurse. 
In this also the school health nurse joined with PE teacher to do 
follow up & if needed then ask for advice from dietician to reduce 
the overweight which is going to fall with obesity. In between, 
this period pandemic started in 2019; all school was closed for 
student’s safety. So, student’s active life style was hampered as 
well as watching electrical device was increased, so life style 
became changed from active to sedentary. Therefore, it was need 
to know how much severity this pandemic gave bad impact after 

started these virtual learning methods. The student data was 
contained following domains: demographic details, Children’s 
characteristics; Height of child in centimetres (cms), Weight in 
Kilograms (kgs) before lockdown and after lockdown, with the 
visual acuity for normal & abnormal data. The total population 
size for this study was 24533, taken as per the inclusion criteria 
in between the age group 5 to 18 years of age & all studied under 
Government school Fujairah C1, C2 & C3 cycle. Those who are 
less than 5 years & above than 18 years with KG student were 
excluded from the study. The research was a sample-based study 
& sample size was calculated through Survey monkey calculator 
with 99% confidence level & margin error 1%. 9655 were eligible 
for final analysis. However, to avoid data error 327 students were 
excluded in this study as some students were transferred to other 
emirates, some went to private schools & some went to other 
country for treatment purpose & during analysis, 425 data were 
excluded due to discrepancy. So 9230 samples were considered as 
eligible for the study.  
 
2.3. Primary Predictors 
Virtual/e-learning due to COVID-19 pandemic has had a substantial 
negative impact on the health in school students with obesity and 
visual acuity. COVID-19 lockdown, the children’s frequencies 
of their physical activities have reduced, and their sedentary, 
sleeping, and screen time have all increased. Obesity was defined 
by BMI, calculated as weight (kilograms/height2 (meters) based 
on the Disease Control and Prevention (CDC). 

Figure 1: Study Population Criteria Cohort was divided into Groups based off BMI (Body Mass Index) as well as Visual Acuity
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2.4.  Statistical Analysis 
According to CDC, Obesity is defined if the BMI percentile derived 
from the CDC’s sex and age specific growth chart is at or above 
the 95th percentile. At risk for overweight is defined if the BMI 
percentile is at or above the 85th percentile, but less than the 95th 
percentile of BMI. For Standard Vision acuity test it was measured 
by Snellen chart, considered as 6/6 as normal vision, alteration of 
that considered as abnormal. Data tabulation was done using MS 
Excel 2013 and SPSSv22 used to evaluate data. Data tabulation 
was done using MS Excel & SPSSv22. Continuous data was 

given as mean ± standard deviation, categorical data was given as 
number (percent). Paired t -test was computed to assess significant 
changes in BMI before and after the lockdown period. Statistical 
evaluation was done using IBM SPSS statistics for Windows 
v26 (Armonk NY: IBM Corp). P value<0.001 was considered 
statistically significant. 

3. Results 
Compare the variables between pre-school closing with school 
closing period during pandemic related to virtual/e-learning

Demographic Details (n) No. % 
Gender Female 4973 53.9 

Male 4257 46.1 

Table 1: Frequency and Percentage of Demographic Details n = 9230 

Figure 2: (Pie-Chart) Frequency and Percentage of Demographic Data of Study Participants

Table 2: Changes in BMI, Obesity and Overweight Before and After the Covid-19 Pandemic Lockdown among Participants 

Sample size was 9230(n). Demographic data noted (Table 1). Table 
1 presents the characteristics of the child participants. n = 9230, of 
which 4973 (53.9%) were females and 4257 (46.1%) were males. 

Overall female: male ratio was 1.16:1. Age-wise and gender-wise 
distribution across groups depicted in Figure 1. Age range was 
between 5 and 18 years with mean age 11.5 years.  

BMI 2019-2020 2021-2022
No. % No. % 

Thinner/severe thinner/wasted 187 2.0 162 1.8 
Under Weight (<5thpercentile) 505 5.5 249 2.7 
Normal (>5th to<85th percentile) 5636 61.1 5082 55.1 
Over Weight(>85thto<95thpercentile) 1233 13.4 1471 15.9 
Obese (>/ 95thpercentile) 1669 18.1 2266 24.6 
Total 9230 100 9230 100 

Table 2 shows the classification of BMI according to CDC growth 
charts. 61.1% of the study population is between the 5th and 85th 
percentile which, according to the CDC growth charts, comes 
under the healthy weight category shown a variable change to 
55.1% during pandemic whereas those who are between 85 and 
95th percentile (at risk of being obese) varied from 13.4 to 15.9% 

shown gradually increased in the parameter. At last, the study 
population with BMI percentile equal to or greater than the 95th 
percentile (which indicates that they are obese) spiked from 18.1 to 
24.6%. Table-3, shown the overall differences between overweight 
& Obese before & during the pandemic. 



Volume 4 | Issue 1 |16J Cli Ped Chi Res, 2023

BMI Classification 2019-2020 2021-2022 
No. % No. % 

Overweight and Obese 2902 31.5 3737 40.5 
Total 9230 100 9230 100 

Visual Classification 2019-2020 2021-2022 
No. % No. % 

Normal 8472 91.8 8276 89.7 
Abnormal 758 8.2 954 10.3 
Total 9230 100.0 9230 100.0 

Table 3: Changes in BMI, Obesity and Overweight Before and After the Covid-19 Pandemic Lockdown among Participants 

 Figure 3: BMI Classification with Higher Obesity/Overweight Rate in 21-22

Table 4: Changes in Visual Acuity Before and After the Covid-19 Pandemic Lockdown among Participants

From Table 4, it was found that there is 2.1% of increase in visual abnormality from the base period of 19-20 to 21-22, which can be 
attributed to the impact of virtual education during the pandemic. 

Figure 4: Increased Abnormality Rate in Visual Acuity as an Impact of Virtual Education
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Figure 4 shown the classification of normal vs abnormal visual acuity between the period, normal acuity decreased the percentage from 
91.8 to 89.7, whereas there was spiked of abnormality from 8.2 to 10.3. 

Descriptive Statistics BMI 19-20 BMI 21-22 
Mean 19.73 21.65 
95% Confidence Interval for Mean Lower Bound 19.61 21.52 

Upper Bound 19.86 21.79 
Std. Deviation 6.18 6.70 
Median 17.80 20.10 
Interquartile Range (IQR) 7.50 8.40 
Total (n) 9230 9230 
p-value (by Wilcoxon Signed rank test)  <0.0 01

BMI (n-9230) Percentiles 
5 10 25 50 75 90 95 

BMI19-20 13.3 13.9 15.2 17.8 22.7 28.5 32.2 
BMI21-22 14.0 14.7 16.7 20.1 25.1 30.8 34.9 

Table 5: Impacts of Virtual/E-Learning on Body Mass Index, Obesity, and Visual Acuity in Covid19 Outbreak during Closing 
Schools 

Table 6: Changes in BMI, Obesity and Overweight Before and After the Covid-19 Lockdown Period is shown in Table 2.

From Table 5 & Table 6, inferential statistics shown that, Post-
lockdown, the mean body mass index (BMI) increased among all 
participants from 19.73 to 21.65 kg/m2 (p<0.001). The overall 
obesity (18.1 –24.6%, p<0.001) and overweight (13.4 –15.9%, 
p<0.001) burdens significantly increased after the lockdown 
period. 

There is only minor difference in the BMI level from 2019-2020 
to 2021-2022 (9.8% of increase in BMI), but it is statistically 
significant due to the larger sample size (large sample fallacy is 
evident in the inferential results. It is one of the limitations of 
this study. However, precision is higher in the estimates at larger 
sample). Virtual/E-learning education has an impact on the BMI 

level and virtual education system increases students BMI level. 
BMI rate shows an upward trend, significantly increased from 17.8 
to 20.1 in the year 2021-22. Percentile shows that 25% of the BMI 
values are above 25.1 in the year 21-22.  
 
3.1. Impacts of Virtual/E-Learning on Visual Acuity
McNemar's statistical test has been used to find the impact of 
virtual education on students’ Visual acuity. Since Visual acuity 
is a paired nominal data, McNemar test is the suitable inferential 
technique. It measures repeatedly before and after virtual education. 
McNemer’s test was used to test whether this difference identified 
in the sample is statistically significant in the population or not. 

Visual acuity classification 21-22 Total 
Normal Abnormal 

Visual acuity classification 
19-20 

Normal No. 8072 400 8472 
% 95.3% 4.7% 100.0% 

Abnormal No. 204 554 758 
% 26.9% 73.1% 100.0% 

Total No. 8276 954 9230 
% 89.7% 10.3% 100.0% 

Table 7: McNamar’s Test Results in The Year 2019-2020, 400 (4.7%) Children were noticed with Normal Visual Acuity, Had 
Abnormality in the Year 2021-2022

Table 7 shows the Virtual education has a significant effect on their visual acuity (by McNemers test, p value <0.001),% of increase in 
the visual abnormality rate is found to be real in the population as well. Same trend identified in the case of BMI, using McNemers test. 
% of Difference is statically significant with p value <0.001 
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BMI classification 19-20 
  

Visual acuity Classification 19-20 Total p value 
 Normal Abnormal 

Thinner/severe thinner/wasted 
 

Count 166 21 187 

<0.001 
(limitation 
- large 
sample effect) 

% 88.8% 11.2% 100.0% 
Under Weight Count 458 47 505 

% 90.7% 9.3% 100.0% 
Normal Count 5238 398 5636 

% 92.9% 7.1% 100.0% 
Over Weight Count 1111 122 1233 

% 90.1% 9.9% 100.0%
Obese Count 1499 170 1669 

% 89.8% 10.2% 100.0%
Total Count 8472 758 9230 

% 91.8% 8.2% 100.0% 

Table 8: Association between BMI & Visual Acuity with their Social Demographic Variable in the School Closing Period During 
the Pandemic 2019-20

From Table 8, we found though there is an inconsistent trend, Visual Abnormality rate is slightly increasing when BMI abnormality 
increases (by Pearson’s Chi-square test) Visual abnormality increases from 9.9% to 10.2% when BMI increases from overweight to 
obese category, and the rate of increase found to be statically significant. however, the % of increase is not that high in the year 2019-20. 
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BMI classification 21-22 Visual Classification 21-22 Total p value 
 Normal Abnormal 

Thinner/severe thinner/wasted 
 

Count 148 14 162 

0.034 
<0.05 
(significant) 

% 91.4% 8.6% 100.0% 
Under Weight Count 227 22 249 

% 91.2% 8.8% 100.0% 
Normal Count 4596 486 5082 

% 90.4% 9.6% 100.0% 
Over Weight Count 1300 171 1471 

% 88.4% 11.6% 100.0% 
Obese Count 2005 261 2266 

% 88.5% 11.5% 100.0% 
Total Count 8276 954 9230 

% 89.7% 10.3% 100.0% 

Gender Code VisualClass1920_Code Total 
Normal Abnormal 

Female BMI1920Code Thinner/severe thinner/wasted Count 148 20 168 
% 88.1% 11.9% 100.0% 

Under Weight Count 226 17 243 
% 93.0% 7.0% 100.0% 

Normal Count 2756 254 3010 
% 91.6% 8.4% 100.0% 

Over Weight Count 682 83 765 
% 89.2% 10.8% 100.0% 

Obese Count 703 84 787 
% 89.3% 10.7% 100.0% 

Total Count 4515 458 4973 
% 90.8% 9.2% 100.0% 

Male BMI1920Code Thinner/severe thinner/wasted Count 18 1 19 
% 94.7% 5.3% 100.0% 

Under Weight Count 232 30 262 
% 88.5% 11.5% 100.0%

Normal Count 2482 144  2626
% 94.5% 5.5% 100.0%

Over Weight Count 429 39  468
% 91.7% 8.3% 100.0%

Obese Count 796 86 882
% 90.2% 9.8% 100.0%

Total Count 3957 300 4257 
% 93.0% 7.0% 100.0% 

Table 9: Association between BMI & Visual Acuity with their Social Demographic Variable in the School Closing Period during 
the Pandemic 2021-22

Table 10: Association with Gender with BMI in Pandemic Period 2019-2020
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Table 10 shown that, among the females, though there is a steady increase in the visual abnormality rate; it does not show statically 
significance in the population. Implies, the 5 of increase is just by chance. Whereas in the males, the difference in the percentage from 
5.5 to 9.8 is statistically significant.  

Gender Code Visual Class2122 Code Total 
Normal Abnormal 

Female BMIclass2122_
Code 

Thinner/severe thinner/wasted Count 120 13 133 
% 90.2% 9.8% 100.0% 

Under Weight Count 106 11 117 
% 90.6% 9.4% 100.0% 

Normal Count 2477 316 2793 
% 88.7% 11.3% 100.0% 

Over Weight Count 770 108 878 
% 87.7% 12.3% 100.0% 

Obese Count 894 158 1052 
% 85.0% 15.0% 100.0% 

Total Count 4367 606 4973 
% 87.8% 12.2% 100.0% 

Male BMI1920Code Thinner/severe thinner/wasted Count 28 1 29 
% 96.6% 3.4% 100.0% 

Under Weight Count 121 11 132 
% 91.7% 8.3% 100.0% 

Normal Count 2119 170 2289 
% 92.6% 7.4% 100.0% 

Over Weight Count 530 63 593 
% 89.4% 10.6% 100.0% 

Obese Count 1111 103 1214 
% 91.5% 8.5% 100.0% 

Total Count 3909 348 4257 
% 91.8% 8.2% 100.0% 

 Table 11: Association with Gender with BMI in Pandemic Period 2021-2022

In Table 11, when it compared to males, females are more prone 
to increased abnormality for higher BMI. In 2021-2022, the 
percentage of female increased from 9.4 to 15 with obese, the 
same in male increased from 8.3 to 10.6. This result was found 
statistically significant. 

4. Discussion 
The coronavirus disease 2019 (Covid-19) pandemic is causing 
substantial morbidity and mortality, straining health care systems, 
shutting down economies, and closing school districts. While 
it is a priority to mitigate its immediate impact, we want to call 
attention to the pandemic’s longer-term effect on children’s health 
due to virtual learning, Covid-19, via these school closures, 
may exacerbate the epidemic of childhood obesity and increase 
disparities in obesity risk as well visual acuity. 

In this study, the results show that Virtual/e-learning due to 
Covid-19 pandemic has had a substantial negative impact on the 
health in school students with obesity and visual acuity which 

were statistically significant (p<0.001). We found that, after the 
Covid-19 lockdown, the children’s weight status & abnormal visual 
acuity has increased; the frequencies of their physical activities 
have reduced, and their sedentary, sleeping, and screen time have 
all increased. The COVID related pandemic has led to a sharp 
increase in our students’ screen time, owing to virtual education, 
online entertainment, gaming video chatting with friends etc. 
“Screen time” refers to the duration of time spent by an individual 
in activities that involve peering at a digital screen. This pandemic 
has given rise to another pandemic of eye related issues. The most 
important thing required to treat or avoid digital eyestrain is to 
establish a “good screen schedule”. following 20‑20‑20 rule i.e., 
after every 20 minutes of screen time, taking a twenty second 
break and focusing eyes on something 20 feet away will not only 
reduce stress on eyes but also will keep individual active. 

A study by conducted by Williams et al., on 3,320 children in the 
age-group of 5-18 years classified children as fat if their percentage 
of body fat was at least 25% for males and 30% for females, 
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respectively [10]. The Centre for Disease Control and Prevention 
defined over weight as at or above the 95th percentile of body mass 
index (BMI) for age and ‘‘at risk for overweight’’ as between 85 
to 95th percentile of BMI for age [11,12]. European researchers 
classified overweight as at or above85th percentile and obesity as at 
or above 95th percentile [13]. An Indian research study has defined 
overweight (between C 85th and \95th percentile) and obesity (C 
95th percentile) [14]. Another study has followed World Health 
Organization 2007 growth reference for defining overweight and 
obesity [15]. 

The ecological model, as described by Davison et al., suggests 
that child risk factors for obesity include dietary intake, physical 
activity, and sedentary behaviour [16]. The impact of such risk 
factors is moderated by factors such as age, gender. Family 
characteristics parenting style, parents lifestyles also play a role. 
Eating out or watching TV while eating is associated with a higher 
intake of fat. 

One of the factors that is most significantly linked to obesity is a 
sedentary lifestyle. Each additional hour of television/ learning by 
electronic device per day increased the prevalence of obesity by 
2% (20). Prolonged use of electronic device (computer, tab) due 
to virtual learning viewing among young children and adolescents 
has increased dramatically in recent years [17,18]. The increased 
amount of time spent in sedentary behaviours has decreased the 
amount of time spent in physical activity. Research which indicates 
the number of hours children spend watching TV/Tab/Computer 
correlates with their consumption of the most advertised goods, 
including sweetened cereals, sweets, sweetened beverages, and 
salty snacks [19]. 

It was reported in one study in Copenhagen that online platforms 
were extensively used by the young generation to communicate 
with others, to play video games and to access social media prior to 
COVID-19 pandemic also [20]. However, the pandemic increased 
screen time for children as schools shifted to E-learning. Although 
this was beneficial for educational purposes, the increase in screen 
time can further exacerbate sedentary habits as well as increase the 
risks for anxiety, depression and inattention [21]. 

A study had shown association between increased body mass index 
(BMI) and body fat percentage as screen time increased [22]. 
This is similar to the Pellegrini et al., where on average, during 
the lockdown period, self-reported weight and BMI significantly 
increased by 1.51 kg (p\ 0.001 by t-test for paired samples) and 
0.58 kg/m2 (p \0.001), respectively [23]. Similar results are seen 
in study reports of Kim et al., where mean body mass index (BMI) 
increased among all participants from 26.7 to 27.7 kg/m2 (p 
\0.001) [24]. 

Another study had shown association between screen time and 
increase in snacking and a consequent increase in weight [25,26]. 
In our study, the mean body mass index (BMI) increased among all 
participants 19.66 to 21.59 kg/m2 (p<0.001). The overall obesity 

(18.2 –24.6%, p<0.001) and overweight (13.4 –16.1%, p<0.001) 
burdens significantly increased after the lockdown period. 

Covid-19 restrictions have reduced many healthy food and 
physical activity options for children. Clinicians, families and 
communities must create and prioritize alternate, safe options. The 
many effects of the Covid-19 pandemic on childhood obesity must 
be considered in creating effective health policy going forward. 
However, virtual platforms have been used by some schools to 
organize physical activity classes for children to easily follow at 
home [27,28]. Such initiatives should continue and be more readily 
implemented during these COVID-19 times. 
 
4.1.  Strength & Limitations 
The strengths of the study were its large sample size, which 
allows for an exploration of detailed obesity as well as visual 
acuity categories, comprehensive examination of a wide range of 
variables. Although our study did not reach the target sample size 
very nearly, the study was able to estimate the difference & effect 
of virtual learning on the student with good precision as reflected 
by the narrow close obtained in the results. Moreover, the study 
was able to test association between some demographic variable, 
as its sample size was very big. After pandemic, some students 
were absent due to various reason & we collected that data by their 
patient record system from PHCs, which may varied from accurate 
data. 

Because of the pandemic situation, we did not interview the parents 
or did questionnaire, so we had taken the sample as from school 
health department Fujairah. So, some variables we could not 
analyse like homely activities, food pattern, eating habits, home 
exercises, screen time – viewing patterns, sleep pattern, nature of 
family (nuclear / join) etc. So, this one also was a big limitation. 
Because these factors other than E-learning should be adjusted 
during analysis, to identify the individual effect of E-learning on 
BMI and visual acuity. Research was also only implemented in 
one of the seven Emirates, which limits the ability to generalize the 
results of the study. Collecting the data from the nurses in schools, 
in which there was some duplication & repetition.

5. Conclusion 
Covid-19 places children at increased risk for physical and 
psychosocial sequelae. For schools that have the capacity to stream 
online classes, physical education teachers could stream exercise 
classes and few exercise programs could be adapted into at-home 
lesson plans to engage children in physical activity. A supportive 
relationship with adults can help ‘‘buffer’’ a stressful experience 
and support the child’s adaptation. Ensuring the health of children, 
especially those with the chronic condition of childhood obesity, 
requires ongoing monitoring by healthcare specialists. Healthcare 
and educational systems should engage in an adequate supporting 
and managing system to deal with childhood obesity. Educating 
the parents on food availability, convenience and how to choose 
food wisely even if on a budget, is an issue that needs to be 
tackled. BMI, obesity and overweight increased among children 
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during the COVID-19 lockdown, disproportionately affecting 
disadvantaged subpopulations. Strategies are needed to counteract 
the impact of the Covid-19 lockdown on unhealthy weight gain 
and childhood obesity. Impaired ocular health due to increased 
screen time cannot only lead to dryness in the eyes but also 
myopia progression, which may be accelerated due to rubbing of 
eyes as well. However, current generation is fortunate enough to 
have these connecting devices and technologies at hand, but one 
should also be smart enough to use them judiciously and not be 
their slaves. It is for the parents to give clear instructions regarding 
duration of screen time and abide by them, use parental controls 
and utilize this lockdown to encourage communication and build a 
healthy relationship between them and their children [29].
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